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PROBLEM TO BE SOLVED: To provide a function capable of minimizing the 
number of data transfers at the time of executing double writing between 
remote control devices, suppressing the deterioration of performance to the 
minimum even when the distance between the control devices is enlarged and 
preventing the halfway result of a transaction from being left, also to 
make it unnecessary to execute disk I/O processing for control information, 
and to attain high performance. 

SOLUTION: After returning write data completion report, a master control 
device 104 sends the reports directly to a sub-control device 109. The 
device 109 stores the received write data in a non-volatile memory to 
guarantee the data. Then, a time to be a certain reference is set up, all 
write data before the time are guaranteed and all write data after the time 
are discarded. 
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fH7-f h7^-;?i:KllE7i' h^SItrgltli^ ; Mm^W 

fife 5?H-5li-g-Eti3SSi^^ 7- A-efc o r: 

Ma^M/S^b, y-( flJlfi7'l' h^JftttS? 

iE7'(' hw^ti^mn^titiy^ hmm^-^y)-. ms^y^ 

ttimm'B-mmi^^y-j''^m^-t^ttmmmmi:i. bse 
7'f vy-^tm^y^ vmm^m^^mti:^\.. 

frfE7-i' h^^J«r#Kt-C> «5fE7-l' h7-^'«r«irEia 

sfiE7-f mn^^BLx. ME7-1' h7-^'^flirE^ 

fig $ ti 5 « ^Eti^^ tt -> :^ 7^ -C o -C . 
WE 2 ■&0SiJffl)^MWf^cD 1 ^WSiJWS^Sii^ 

7-r hs*«:Sf+> ft5fE7^ 

hS*(ct3V^-cSi||$Jxfc7-r h7-^'^B5E^*P^^ 
*y(-«^-f5¥©:i:. 



7^ h^^lcSfrE^-r h7-^'4:ai5¥Si:«r*L, 

E7>r h7-^*§imt>s WE^if%p(^-y 
srs^u ^#iip«*y^«-f5asc<osjffliy£ffi*^p>ii 

^ $ n 5 «-g-EtgSS -^^^ 7^ A f o -C, 

WE«^<^sjffliise<^i^o 1 -^rnKDummmtK 

mmmmi)^h. y^ h^*SrS#, BtlE7'f hS*t4W 
E^-r ^S*^5^fT^i^fc7-l' h^^J^-^^^^. WE7>f 
hS*(-*3V>-C^i§$ti-f::7')' h7-^SrWE^Jf«^ 
*yiJ:*&*ft-t-5^Si:, 

WE«-&E1S->^7A$rlgfig-f 5ft!lO«iJ»^glc, WE 
y^ \'y-ftmBy^ h^M^m^), WEteoSMSI 

®*^e>WE7'r hy-sf trnmy-f hmM<o^mn^^ 

S It 5 t WEtt-^Ett v-^ 7 ^«fi£-t WEfi 

siofcWE7'(' h7-^fcMi-57-r h^^-cfess^i 

WEa'^E1tv'?^7^iv=Sr«lfife1-5ft&OSJW$5S;6^e>, W 
E7'n<7'-^tWE7^ h^^«:Stt®9> WE^# 
^>*yj;i*&*^U, WEWE71' hy-9tmmy-( V 

m\<o^mm^^. WEftfe©sija^gi-i§5^^fc^=t 

WE7-r h^^'Ji:WE§fISfe7>f h^SiJ^r^Bt-C. 
WE^l" hf^-iS'^WEEIS^ggl-Stjitf^gi^r^-r 
2> r i: ^#tlSi:-t-?.«'&E«iggv-^T A, 
[if 5 ] if\,^1x(DWim^m.i^ 1 ^&^±<^E1Si£g 

^m^mt^h. 7-r fS^SrS#. WE^-f MI*I4W 
E7^ H!*;JS«fT$tifc7^ WE^i" 
^S*(^:*3V^•Ctej§$^^fc7'r Vy-i'^mmTW^^ 

*yic*s«i3-r5¥®i:, 

WE*!!.ai?gji, WE9^ ^s*<^^7^^^^f 

WES^E1Sv';=^7-£v^#ffie-r5te©ffiiJffli3gMJc:. WE 

71- h7-i5'tWE7-i* vmi^m'o. mw.m.mmm 
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mi^^b^W^y^ hy'-^tWlUy^ h^^^oSffl®^* 

Mmy-( hmitmm&mw^^y^ hmm^^mLx. 

my^ hf'-^tmmy^ h^i^^^-fWi^. wim^w 
IS ^ n 5 m ^ E It 3g a ^> ^ "c ^ . 



y^ hf-^tm^y^ h^m^m^. mBi&(^umm 

m^^h^^^y-f hy'-^tWlBy^ h^Mo^mn^^ 

my^ hf'-^tmmy^ hmm^'^n^^. mmTU 
u 

^\motcttim§:mn^y>< mM{mir^\nn^. ^ 
mmy-( hf^M^^mi^x. mmy4 hf-^^^mm 

[if 8 1 ^fi^fKommmmf)^ i -^i^ic^Ett^E 
my^ hm^tmn^titzyyf vmm^^^. ttris^^r 

y^ hx-^t^i5^>< vmm^my). mmi^ommm 

my^ hx-^iWE^>f WlS^Ji 

^^^i;(;:fe*i^L. mmmmy^ hy'-^tmrny-^ h 
b. mmmmmmm-^^b. ^mm^y^ hmm^^^i 
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[0 0 0 5] y>( Yv'-^ty^ V^U^^\i^^ti^ 

^idfzmn^^mx.. y^ v^nm\^. y^ 

[0006] European Patent App 
lication publication numb 
er 0672985A1 t^gHi O 4^ ;^ Mt^«^^ ± 

^TOlcffiffl $ tu^ h y 3 XDm^m^^B,-^ 

{zLm^^^-rvyi^^^^^B^^mnir^m^. p^a 
[0 0 0 7] m^. ±m(D^o^j:^m^mni~^t. h 

y^^t. mm^my^^y^^^^. -y^-'T/viim 
^x. h^^^if^^'3:^coi^*^m^?^$?tfV^j:5(;i-r6 

^^^^\^fz.iEm(omnmm^^^-^f\^x \.%ofz.^o^^ 

It^fE^ixTV^-Sr ^iC7S5o X^f^t^^X, ^^^^t±^ 
it^:^V%mm^. y^ Vy'-^'^%m:\.X\^^^mm^. 
^^y\.1t(Dt^m'^^i^'^^VF'0\!i^iLX\'^^^b\z.ti: 

[0 0 0 8] #^¥4-2 4 5 3 4 21^. 'f^:^^UM 
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[0 0 0 91 

l^m^m^LX 0 h-r^Umi European P 
atent Application publica 
tion number 0672985Ai "Ct* . U 

[0 0 10] L^o^L. lEmoar^^^vf^^m-ti^f-^^^ 

European Patent Applicati 
onpubl ication number 0671 

[0 0 1 1 1 ;*:^^00@6^JH. European Pa 
tent Appl icationpubl icati 
on number 0672985AlCClJ:5^-^tt 

[0 0 12] 

[0 0 131 :$:^?^-Cll. hH-»^Ji^ iE^J^^S 
ffli^aJt. WiVm^mx^. y^ Vy'-^ty^ hmM^ 

m^o -t^^x iE(Dummw\t. y^ vmnm\^. y-^ 
[0 0 141 wm(Dummux\^^ iEm<DMm^m'^^h 

[0 0 15] W\m<Dmm^W:X\t. ^\mofcy^ 
[0 0 16] 

5o ^"f. ^lo*^s^!l^c:ol^-clf^^'^^>o 



( 0 0 1 7 ] Bl 1 J^. m 1 t^^ffi^iKoMS^^^-To ^ 1 

tt 1 '&iik±<D^mmm i o o . 
1 •^oiESiJiB^i: 10 4. lEMW^m 1 0 4 imm^fi 

/cl-^l^^c^-r-f^^^^l 0 5. l-&£Oi!fflWgai 

0 9 , Blum^W: 10 9 1;i1gi^$ti.fc i -^^Loy"^ y^ 
^gSi 0 5 i;'9^fifci-5o ^3i^Eioofi, CPU 
10 1. ifS^l 0 2, ^-y^/H 0 3;0^ib«^$n5 

^^hh^o iESiW^gi 0 4j^. »ffly^y 1 0 
7, ^^^/v-^^^y 1 0 s^^tfo »ffip«^y 1 0 
7. :^r-Y^'v^:3.^^y 1 0 sli. ^s^{b^^■rv^;5^> 

sj^ffl^^y 1 0 7{±, ^«i*:p^^y-cffi^$nTj3 

ooty'^:^^^&m,iob<Dm(o'f-^m'&'^no. ^ 
blc. ;^|c^5^i;l*3v^T^i. lE^Jt^igg i o 4 it, mmn 

It, iESJ^^SB 1 0 4 1 oi^±Ox-f 1 0 6 ^ 

^-r-f 1 0 6/5^ *[iS3£a2 0 0 

^^s 2 0 5 1 (omm. w\uw&w i o 9 <t (Dr^io-r- 
SfiKtt, iEsij^^a 1 0 4 1 nm.xhho 

[0 0 18] SJ^ffl^^y 1 0 7tC(t, y^ hx-^^' 1 

1 2\Z.ii)^.\^tLy^ hx-i^tiHf^l 1 3;d\ f^^$ 

[0019] 1 0 0 It, iESJ^aSE 1 0 4 

^ h^^i 1 0^^^T•r5Bf, y^ Vy"-^ 1 1 2IC, 

h^^j 1 1 1 w^-^-f So ^-r vmn 1 1 1 it, 

y^ h^*l 1 Ot'^^ff^^tzMM^^l^X^^ . y^ 
h^ni 1 !(-<}:'!), ^SSSfii OOt^W^rL^fzy^ V 
S*l 1 OUBff^&^^-rSr i;65-e^5o *0;Sgai 0 
0;55ft^^FSE-^-5#'&, 7>r h^^Jl 1 lit, .^m^S 

loor^i-c, ^m(o^uy^fi:}:^m^^. mt^:^fc^m 
3ggi oo-T?^fT^tifc7-r h^*i 1 0(7)iiiSi?t> ^ 
a -c ^ 5 J: 5 ( - o T V ^ s t> (D t -r s o 

[0 0 2 0] Ig|2lt, y^ hf-^'gm\Smi 1 3C0« 

\co\^^xm.m'r^. *^?^-cit, ^as^^eioo 

^3lx><:^^i J:^o ^mf^^^ IDl 2 0lt, MiJ; 

o{c^±ti^innxh^o ^^mx\t. ^mmm oo 

;0^^®L-CV^S^a7^><:^^^x^:^^^Sl 0 5 (fe 
il7='^^^) It, l*|■llc»iSL•rv^s^v^lt/c^:v\ h 
3\CLib'r^0\^. ^my'^:^^fiK mm(Dy'^:^^m 
mi 0 5±\c^m^tiX'hX\^\ ^it. WaMy"^:^^ 

Id, TilSx-^ -t^. RAID (Redundan 
t Array of Inexpesive Dis 
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k s) «^l-Lrt)J:v\ vr Ku-^ i 2 in. n 

y t ^(Ommt^^O^O^ii^^) 7^ 1 0 

^ 1 2 3jt. m-rs^-r bx-^J' 1 

1 2--(07K^y^T&5o h^^Ji 1 it-oi^r 

f^. -r-ei-. lft§^Lfc^:}B>9'T?fc5o 7^ Ml*l 1 0 

[0 0 2 1] 1 0 8lc-&^n^t5 io<7) 

{f«n. iiJ^S7'^:^i!^#^i i4-efo5o 
lEUn^W 10 4 co^St" ^ ;^ ^IS l-#^£-r ^ tt« 
T\ ^J5i-5^Sx^;^^o2fi»^-<T^C7SoTv^^ 

js»jLrv>^gwj»3^ai 0 9o#^t. i'Jifeiix^:^^ 

cDpM^Sai 0 9F^CD^S7^><>^^#-^^'&£Po 

2a##-<r^t>fc?'^v^f^sx^:^^^-^^. 
[0 0 2 21 mmnmM 1 0 9 y 1 0 9 

[0 0 2 3] yir-ry hfl. lESlJPigBl 0 4F^(07 

5o *{S«f^ . S'JSJ^agH 1 0 4 o^gl-r ^ :^ ^ ^fSt- 
^j£1-5^Sx^'^:?^<7)2fi||^-<r 

7^>r;=^^^^*&i^L-cv>^IESm3£Si 0 4C0#^^. IE 
fSSf=^^ ;^ ^ (D^un^w 1 0 4 ]h<D^mff^ :^ ^ r# 

^^-^tfo t»t)^A/. 2SS§:-<r^t>fc^^v^!feST^^' 
[0 0 2 4] lE^J^^Sl 0 4<D^y^ hx-^S^^S 

1 3 on. oot^h. y^ b^*i 1 o^s 

112^. ^^yi^=L;^^]} I 0 Sdfti^l- 
(;^-r:yty:/i 3 i) Wc, lE^^ hr^-^J^g^SP 
1 4 Ott. 0Jffliffl;^^y 1 0 8rtO7-r hx-iJ'WSiS 
^1 1 3$r. h^*:Mf£;i-$fe^^i-^o (^-r^/ 

ry7'l3 2) ^ibiC. 7^ b^*t-^^tv^7^ h^^J 
1 1 imo^mi:m^Lity^ fr-^§iHt«l i 3 

izi^^L. y4 h'f-^^^^y^ 12 3, ajsjwasste 

b 1 2 4(7)5S:i£^fT5o (>^7":y 3 
3) mm^. ^mBMl 0 0{C. yy( h^*l 1 0<D^ 
jm^^n^o {:^y-y:fi 3 4) \^±.<D^m\^n. f 



•h^-^mtf^^o h7^-^ 1 1 2^r^><;^^S£Sl 0 

[0 0 2 5] lEumm^m i o a <DiEi^ hy'-^mi^u 

14 0}t. y4 Vy"-^ 1 1 2 ^gi)SJ®13gM 1 0 9 

t^B'^:^nx\^^^y-( h'f-^'sm^ni 1 3(^Ef»'c. 

y-{ h^M^^MhUWi^h^y^ hf-^ l 1 3?:, ^ 

iti-^Bi^my'^^^m^'i^o^^mLx. 2mm^ 

1 1 2(Dg$. m^lL^^noB\^My'^::^i^P^<Dr K 
y^ hy^'^^Sm^nm 1 3 r^(^1tS>^#^,L 
-CJtJerSa (;^xyyi 4 1) gfflffli^SMi o 

9;0^b<D^T^S^to, (^^T^^T'l 4 2) ^T^^ 
:7-r^e (^xi/:/i4 3) rcD^. >^^-7"5/:/i 4 0^ 

[0 0 2 6] Bimmmwii osmiy^ hy'-^^mu 

1 6 0\t. lEMWi^W:! 0 4:^^h. y^ h-r-^ l l 2 
^§ttSiofc^lijf^i~5o S«J7^ Vy'-^^mUx 6 0 
o^fLSf^^Jt. ^-i' Vf-^^W^^ \ 1 3(DiS:^i;i^3 
v^-C. giJ$!J«B^i2li^^St^':y H 1 2 4<DiS:^^tT;b7i 
v^ 6 1) Z.t^^^n. lEy4 Vf-^^m 

gUl 4 0(D^ilF^^^l^ti'T?fo6o 

[0 0 2 7] SJMiggl Q9(Dmy^ Yf-^y'y^y' 
-i;gU14 0f^. y^ hy"'^ 1 1 2i:y'^ y^^mmi 

o^^07-f 113$:. y'^y^^mWl 0 51::* 

1) iJct::. 1 1 2^y^^y^mmi 0 5{z.m 

aSSl 0 5;^i>ib<^^T^^tto, (;'^7"'y:/i 7 3) 
y^ Yf'^ 1 1 3^£ottSo 

[00 2 8] lEum^u 1 0 4 t^hw\mw^m. i o 9 
(Dy-^ hx-^ 1 1 ^ommimf}^. y^ v^m 1 1 

mm\^. "ttl&SiKDy-f 1 1 3 f^i--<T^}$-C 

^. ^ti}^^(Dyy( V=f-^ 1 1 3(itofc<»l^L?i 

Slli^^g 1 0 4;05^S$tir Sl]$^J^S3SS 1 0 9« 
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1 1 3. hmMl 1 2^(;5^J^1t«(i. ^^yiy 
zi^^y 10 7. Sijffllffl;^^y 1 1 3^J:t*<O^W^^(D 

10 0 2 9] u±mmvx^tip^mt. jEum^^mio 

-^mm^a 3 0 0. lES W^Jiim^fP 1 7 0. giJSP 
^^J§{fa518 0, gij7^ hy'-iJ^X^T^-^^SBa 3 1 
OiriEKSBtx-^fiSiiail 9 0-efo^o ^T. lEy^ 

Tl^57-< hy=-^tS{f«l 1 S(D^X. y4 V^U 

t^mh);mxh^m\^^^<^^^(^y^ hf-^ 1 1 3 

^f£:i-aSiJifeilr^^'^^#^i 3 0^#lLr. 2 
fi«^-<T;i5#&1-^S']^Jffli^m 1 0 
{cmmt^o (;^7^:y:/3 0 1) ftd. Wi^E 1 0 

(;^X^/7'3 0 2) -f^T(O^T#^;55a^or< S,^. 

MiS'-r^y^ hy'-^'sm^^m 1 3(^4^<7)g)»^g 

M 2 4^;ryt^So (;^'Ts/>^3 0 3) 

c<D'^. T^Tyyi 5 0^m^. 9:\^miti'-<^y^ h 

1 1 2$:^olt^o 
[00 3 0] ^-r hr"-^ 1 1 2 cDfej^^jlfe^J{;i|lff-r 

1 2c^^>r h^^ji 1 1 <Dmfffi^< ^ ^'^m^f>^h^o 

^ hT^-i^^ 1 1 2$rfti?)5;^i86(^)4^J»fS2^i:^^5 7>< h 

v^iyL-CJ:v>^^ hx-^ 1 1 2\t. lEUmmmi 0 4 
Oif-C. »JPi£gfe3|ie;^^t*'y h 1 2 4i}^:t>\Z.f£^ 

-cv^^7-r hr-^'ffstf^i 1 s<D^x. ^t&^Wio 

SXiti(Dy4 h^M 1 1 1 ^h^y^ hf-^ 1 1 2 tV> 

>r h^ai 1 i^hoy^ bx-^ 1 1 2f^-r-<T. gj 

mm'^&i 0 9ffliU:i{^j$^nri^5V^5ri:lc*5yha?) 

-cfo'So ^<Dmm^mx^'^(^y^ hmmi 1 1 

^•h^y^ hf"^ 1 1 2(i, ^fzr':^'r-'yLX\t^ 

-r\^^y4 hf-^ I i2xhy). jEmwBWii 0 4tm 
[0 0 3 11 lEmmmmmim i ? o tt. wmimmm i 



e3ii^>^t:':y h 1 2 4t>^>\^fj:oX\^^^y ^ hy"-^ 
tf^lt^l 1 3(D^X\ mhSi^<Dy^ h^Ml 1 i-e 
h^c 

[00 3 2] wmm^m^im 1 8 o jEummm i 

0 4;«)>^§ff L/tSWSJ^. y':^T-yW^m\lS 

5 1 L-c. 7« ^ y 1 0 8 idt&i&^-r 

[ 0 0 3 3 ] H 4 1^. lE^J^gg 1 0 4 ;5^iQiiJStJiS^a 

1 0 9^(Dy-( Yf-^ 1 1 2cr)teg^^^lfc^J(c:|ltTLfi 
m^(DB\y-( hf-^y^^T-V^^a 3 1 OCOMSy'P 
-Xh^o 01(-^L/c^S:7n-^H^/^^O(t. X 
:^x-i^-r5^-f hT^-^ 1 1 3^mi^i'^^W\^. f 
:^7"-v?fF^^^]l 8 b^^^^moy^ V^Ul l l "C 
h^t^l^0t^t\i^O^m^A^^tfinX^^ {^Ty 
7^3 1 1) o 

[0 0 34] lEm^^y'-^^m^ i97\t. jEumm 

mi 0 4 f)mm^nfc^. -z^^^-r-i^fF^BS^J l S 5 
h'^(Dy4 h^Pll 1 1 -^h^y^ Vf-^ 1 1 2 ^ffi 

ii-rs^fig^^o (>^T-y7^i 9 1). 

[0 0 3 5] M2<D^2f£0i|^COV^Tia^1-^o 
[0 0 3 6] 1^15 1^. m2(O^S£^JC0MS^^1-o ^2 
CO^tt09^m 1 O^JS^ilOrtSJl. IE$iJ^^a 10 4 t 
iffiWilS 1 0 9<DWiXh^o m 1 cO^ffi^ajrtt, IE$iJ 

1 0 4 <om^ 1 -^-x?. gtj$ijfflia^s 1 0 9 (om^ 1 

•&T-fooyt, -J^. m 2 O^jS^J-Cfi. lE^JSl^Bl 0 

4 (Dm^ 2 ■b)>j.±.Xs mmmmn 209 om^ 1 -^xh 

[0 0 3 7] lEmm'^WL 1 0 4 5 1 . wm\ 

mmm 1 0 9 iii-c. ^ti-et^tojESj^isg io4t^h^ 

Jfi^oX^^^y^ h-r-^ 1 1 2<Dyy( h^Ml 1 11^ 
rM^^-f^. -*r(^IE$iJ^^ttl 0 4 m^\t. lESJ 
^^Sa) f)>b'^\m^fc^hmj5:<Oyy( hmii i 
1, rcD^JiJ^^SJa, t>5-:^c^iE»3gSi 0 4 

hmm i is r<D^^j^^^jbi-r5o rc^^^. 
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